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1
DRAIN CLEANING MACHINE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of U.S. Pro-
visional Patent Application Ser. No. 62/975,320, filed on
Feb. 12, 2020, the entire contents of which are incorporated
by reference herein.

BACKGROUND

The present invention relates to drain cleaning machines,
and more particularly to sectional drain cleaning machines.

Drum-type and sectional drain cleaning machines are both
used to feed a snake (e.g., a cable or spring) through a drain
to clean the drain. Drum-type machines rotate a drum
containing the snake to feed the snake into the drain. In
sectional drain cleaning machines, the snake is not stored in
the machine and is instead fed into the machine.

SUMMARY

The present invention provides, in one aspect, a drain
cleaning machine including a snake inlet tube defining a
snake axis, a clamping mechanism having a first support
member with an inclined surface, and a second support
member having an inclined surface. The second support
member is movable along the snake axis between a first
position in which a first distance is defined between the first
support member and the second support member, and a
second position in which a second distance is defined
between the first support member and the second support
member. The second distance is less than the first distance.
The clamping mechanism also includes a plurality of collets
supported by the first and second support members. Each of
the plurality of collets have a first inclined surface engaged
against the inclined surface of the first support member and
a second inclined surface engaged against the inclined
surface of the second support member. When the second
support member is in the first position, each collet is in a
disengaged position, and wherein in response to the second
support member moving from the first position to the second
position, each of the collets is moved from the disengaged
position to an engaged position, in which each collet is
closer to the snake axis than when in the disengaged
position. The drain cleaning machine also includes a motor
switchable between a deactivated state and an activated state
in which the motor is configured to rotate the clamping
mechanism about the snake axis and an actuating lever
moveable between a deactivated position, in which the
second support member is in the first position, and an
activated position, in which the second support member is in
the second position.

The present invention provides, in another aspect, a drain
cleaning machine including a motor defining a motor axis
and a snake inlet tube defining a snake axis. The snake inlet
tube is configured to rotate about the snake axis. The drain
cleaning machine also includes a transmission to transfer
rotation from the motor to the snake inlet tube. The trans-
mission includes an output shaft rotatably driven by the
motor, a first gear coupled to the output shaft for co-rotation
therewith, and a second gear coupled to the snake inlet tube
for co-rotation therewith. The second gear is engaged with
the first gear to receive rotation from the first gear.

The present invention provides, in another aspect, a drain
cleaning machine including a first tube defining a snake axis,
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2

a second tube coaxial with the first tube, and a clamping
mechanism supported by the first and second tubes. The
clamping mechanism is configured to selectively engage a
drain cleaning snake extending through the first and second
tubes. The drain cleaning machine also includes a motor
operable to selectively rotate the clamping mechanism about
the snake axis, a switch coupled to the motor and operable
to change the motor between a deactivated state and an
activated state, a cam follower moveable between a deacti-
vated position, in which the motor is not activated by the
switch, and an activated position, in which the motor is
activated by the switch, an actuating lever moveable
between a first position, in which the clamping mechanism
does not engage the drain cleaning snake, and a second
position, in which the clamping mechanism engages the
drain cleaning snake, and a pull rod including a first end
coupled to the second tube and a second end coupled to the
actuating lever. The second end defines a cam. In response
to the actuating lever moving from the first position to the
second position, the cam engages the cam follower to move
the cam follower from the deactivated position to the
activated position.

Other features and aspects of the invention will become
apparent by consideration of the following detailed descrip-
tion and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a drain cleaning machine.

FIG. 2 is another perspective view of the drain cleaning
machine of FIG. 1.

FIG. 3 is a cross-sectional view of the drain cleaning
machine of FIG. 1.

FIG. 4 is another cross-sectional view of a portion of the
drain cleaning machine of FIG. 1.

FIG. 5 is a perspective view of a collet of the drain
cleaning machine of FIG. 1.

FIG. 6 is a cross-sectional view of a clamping mechanism
of the drain cleaning machine of FIG. 1.

FIG. 7 is another cross-sectional view of the clamping
mechanism of the drain cleaning machine of FIG. 1.

FIG. 8 is a perspective view of the clamping mechanism
of the drain cleaning machine of FIG. 1.

FIG. 9 is a plan view of a portion of the drain cleaning
machine of FIG. 1, with portions removed and an actuating
lever in a deactivated position and a second support member
in a first position.

FIG. 10 is another plan view of a portion of the drain
cleaning machine of FIG. 1, with portions removed and the
actuating lever in an activated position and the second
support member in a second position.

FIG. 11 is a perspective view of a cleaning head for use
with a snake that is rotatable by the drain cleaning machine
of FIG. 1.

FIG. 12 is a schematic view of the cleaning head of FIG.
10 within a drain and coupled to a snake that is rotatable by
the cleaning machine of FIG. 1.

FIG. 13 is an enlarged, cross-sectional view of a portion
of the drain cleaning machine of FIG. 1.

FIG. 14 is an enlarged, cross-sectional view of a portion
of the drain cleaning machine of FIG. 1.

FIG. 15 is a plan view of a portion of the drain cleaning
machine of FIG. 1, with portions removed and an actuating
lever in an activated position and a second support member
in a second position, according to another embodiment of
the invention.
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FIG. 16 is an enlarged perspective view of the clamping
assembly of the drain cleaning machine of FIG. 15.

FIG. 17 is an enlarged perspective view of the clamping
assembly of FIG. 16, with a clamping handle removed.

FIG. 18 is a cross-sectional view of the clamping assem-
bly of FIG. 16.

FIG. 19 illustrates a portion of the drain cleaning machine
of FIG. 1, illustrating a grommet for holding a pin key.

Before any embodiments of the invention are explained in
detail, it is to be understood that the invention is not limited
in its application to the details of construction and the
arrangement of components set forth in the following
description or illustrated in the following drawings. The
invention is capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it is
to be understood that the phraseology and terminology used
herein is for the purpose of description and should not be
regarded as limiting.

DETAILED DESCRIPTION

As shown in FIGS. 1-3, a sectional drain cleaning
machine 10 includes a frame 14, an outer housing 16
coupled to the frame 14, a rear rotation tube 18 (e.g., a snake
inlet tube) defining a snake inlet, and a snake outlet tube 22
that collectively define a snake axis 26 along which a
drain-cleaning snake or cable is arranged, a clamping
mechanism 30, a motor 34 to rotate the clamping mechanism
30 about the snake axis 26, and a motor operation switch 36
that is switchable between a first rotational direction setting,
a second (opposite) rotational direction setting, and an “off”
setting. When the motor enabling switch 36 is set to the off
setting, even if the motor 34 is attempted to be activated, as
described in further detail below, the motor 34 is prevented
from being activated. When the motor enabling switch 36 is
set to either of the first or second rotational positions, the
motor 34 can alternatively be activated and deactivated, as
described in further detail below. In some embodiments, the
motor 34 may be a variable speed motor to operate the drain
cleaning machine 10 at variable speeds.

In the illustrated embodiment, the motor 34 is operatively
coupled to and rotates the clamping mechanism 30 about the
snake axis 26 via a transmission 38 and the rear rotation tube
18. In the illustrated embodiment, the motor 34 is vertically
arranged and defines a motor axis 42 that is perpendicular to
the snake axis 26. However, in other embodiments, the
motor 34 is arranged such that the motor axis 42 is parallel
to the snake axis 26. In still other embodiments, the motor
34 is arranged such that motor axis 42 is neither parallel nor
perpendicular to the snake axis 26. As shown in FIGS. 1 and
2, the outer housing 16 includes carry loops 44 to allow an
operator to attach a carabiner and strap to the drain cleaning
machine 10 to carry the drain cleaning machine 10 in a
hands-free manner.

The transmission 38 includes a planetary transmission
portion 46 driven by the motor 34 and including two
planetary stages. In other embodiments, the transmission 38
may include fewer or more planetary stages or may include
other gear arrangements. The transmission 38 also includes
an output shaft 50 driven by the planetary transmission
portion 46 and arranged along the motor axis 42. The output
shaft 50 is supported by first and second output shaft
bearings 54, 58 within a gear housing 60. The transmission
38 further includes a first bevel gear 62 coupled for rotation
with a pinion 64 of the output shaft 50, and a second bevel
gear 66 engaged with the first bevel gear 62. The motor 34
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and transmission 38 are isolated from grease and contami-
nants due to their arrangement below the rear rotation tube
18.

The rear rotation tube 18 is coupled for rotation with the
second bevel gear 66, such that the motor 34 is configured
to rotate the rear rotation tube 18 about the snake axis 26 via
the transmission 38. In the illustrated embodiment, the
second bevel gear 66 is coupled to the rear rotation tube 18
with a press fit. In other embodiments, the bevel gear 66 may
be coupled to the rear rotation tube 18 in other ways. The
rear rotation tube 18 is rotatably supported within an inner
housing 68 by first and second rear bushings 70, 74. In some
embodiments, the first and second rear bushings 70, 74 are
oil impregnated bushings. However, in other embodiments,
the first and second rear bushings 70, 74 can be needle roller,
ball bearing, tapered roller, or other types of bearings.

The clamping mechanism 30 is positioned within the
outer housing 16 between the rear rotation tube 18 and the
snake outlet tube 22. The illustrated clamping mechanism 30
includes a first support member 78, a second support mem-
ber 82, and a plurality of collets 86 supported by the first and
second support members 78, 82. As explained in further
detail below; each of the collets 86 is configured to move
between a first, disengaged position, in which each collet 86
is moved radially away from the snake axis 26 and the snake,
and a second, engaged position, in which each collet 86 is
moved radially toward the snake axis 26 to a position in
which it engages the snake. In the illustrated embodiment,
there are three collets 86, but in other embodiments there
may be more collets 86, and in still other embodiments there
may be just two collets 86.

The first support member 78 is coupled for rotation with
the rear rotation tube 18 via a first radial coupling member
90. A first seal 94 (FIG. 3) inhibits grease and contaminants
from reaching a first thrust bearing 98 arranged between a
first end 102 of the first support member 78 and the inner
housing 68. As shown in FIG. 4, the first support member 78
includes an inclined surface 106 tapering from a second end
110 of the first support member 78 toward the first end 102
of the first support member 78. The inclined surface 106 of
the first support member 78 is engaged against a first
inclined surface 114 on each of the collets 86.

In the illustrated embodiment, the inclined surface 106 of
the first support member 78 is frustoconical and the first
inclined surfaces 114 on each of the collets 86 are partially
frustoconical (i.e. not a complete frustocone), but in other
embodiments, the inclined surfaces 106, 114 may be planar.
As shown in FIGS. 5 and 6, each of the collets 86 includes
a first key 118 extending radially outward from each first
inclined surface 114. As shown in FIGS. 6 and 7, each first
key 118 respectively extends into one of a plurality of first
keyways 122 recessed into the inclined surface 106 of the
first support member 78, such that each collet 86 is coupled
for rotation with the first support member 78. Instead of a
first key 118 and first keyway 122 arrangement, other
mechanisms such as a set screw or double-D geometry could
be used to lock the collets 86 for rotation with the first
support member 78.

With reference again to FIG. 4, the second support
member 82 is coupled for rotation and axial movement with
a front tube 126 via a second radial coupling member 128.
The front tube 126 is coaxial with the rear tube 18 and the
snake axis 26. As shown in FIG. 3, the front tube 126 is
rotatably supported within an axially movable pilot tube 130
by first and second front bushings 132, 134. In some
embodiments, the first and second front bushings 132, 134
are oil impregnated bushings. However, in other embodi-



US 12,134,115 B2

5

ments, the first and second front bushings 132, 134 can be
needle roller, ball bearing, tapered roller, or other types of
bearings. A second seal 136 (FIG. 3) inhibits grease and
contaminants from reaching a second thrust bearing 138
arranged between a first end 142 of the second support
member 82 and the pilot tube 130.

As shown in FIG. 4, the second support member 78
includes an inclined surface 146 tapering from a second end
150 of the second support member 82 toward the first end
142 of the second support member 82. The inclined surface
146 of the second support member 82 is engaged against a
second inclined surface 154 on each of the collets 86.

In the illustrated embodiment, the inclined surface 146 of
the second support member 82 is frustoconical and the
second inclined surfaces 154 on each of the collets 86 are
partially frustoconical (i.e. not a complete frutocone), but in
other embodiments, the inclined surfaces 146, 154 may be
planar. As shown in FIGS. 4 and 5, like the first keys 118 of
each collet 86, each of the collets 86 includes a second key
158 extending radially outward from each second inclined
surface 154. Each second key 158 respectively extends into
one of a plurality of second keyways 162 recessed into the
inclined surface 146 of the second support member 82, such
that second support member 82 is coupled for rotation with
each of the collets 86. Instead of a second key 158 and
second keyway 162 arrangement, other mechanisms such as
a set screw or double-D geometry could be used to lock the
collets 86 for rotation with the second support member 82.

As shown in FIGS. 4-7, each of the collets 86 includes a
clamping surface 166 to engage against and clamp on the
snake when the collets 86 are in their second, engaged
position. In the illustrated embodiment, the clamping surface
166 is curvilinear but in other embodiments, the camping
surface 166 may be planar. In some embodiments, each
clamping surface may include first and second curvilinear
surfaces to receive snakes of different sizes. For example, a
first curvilinear surface may include a circumferential arc
with a diameter that is 15 mm to receive a 15 mm drain
cleaning snake. A second curvilinear surface may include a
circumferential arc with a diameter that is 22 mm to receive
a 22 mm drain cleaning snake. As such, the curvilinear
surfaces provide full contact to a cable passing through the
collets 86. As shown in FIG. 7, each of the collets 86
includes a pair of spring seats 170 recessed therein. A spring
174 is arranged between each of the collets 86 and seated on
the spring seats 170, such that each collet 86 is biased away
from each other collet 86 and also biased away from the
snake axis 26.

An alignment pin 175 is also arranged between each of the
collets 86, with each alignment pin 175 being arranged
within one of the springs 174. Specifically, each alignment
pin 175 is seated within a pin seat 176 extending through one
of the spring seats 170. Each alignment pin 175 also extends
through a pin bore 177 that extends through the spring seat
170 in an adjacent collet 86. As shown in FIGS. 7 and 8,
when the collets 86 are all in their second, engaged posi-
tions, the alignment pins 175 extend into a curvilinear recess
178 adjacent each of the first keyways 122 and a corre-
sponding curvilinear recess 179 adjacent each of the second
keyways 162. The alignment pin 175 keep the collets 86
synchronized, such that the collets 86 move the same
distance radially and axially as the collets 86 move between
their first and second positions, such that there is an even
clamping load on the snake when the collets 86 are in their
second positions.

As shown in FIGS. 1-3, 9 and 10, the drain cleaning
machine 10 includes an actuating lever 180 pivotable about
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a pivot point 181 defining a pivot axis PA between a first,
deactivated position (FIG. 9) and a second, activated posi-
tion (FIGS. 1-3 and 10). As shown in FIGS. 9 and 10, the
actuating lever 180 is coupled to a pair of pull rods 182 on
opposite sides of the inner housing 68 via a pair of connect-
ing arms 186, though only one of the pull rods 182 and
connecting arms 186 is shown in FIGS. 9 and 10. Each of the
pull rods 182 includes a first end 190 coupled to the pilot
tube 130 through a push plate 191 (FIG. 4) on opposite sides
of'the pilot tube 130. In the illustrated embodiment, the push
plate 191 is coupled to the pilot tube 130 with four fasteners
(not shown). In other embodiments, the pilot tube 130 can be
directly coupled to the first ends 190 of the pull rods 182.
One of the pull rods 182, and more specifically, the pull rod
182 shown in FIGS. 9 and 10, includes a second end 194
defining a cam having a first variable cam surface 198
adjacent a second cam surface 202 that is vertically lower
than the first cam surface 198.

As shown in FIG. 9, when the actuating lever 180 is in the
deactivated position (FIG. 9), the pull rods 182 are in a first
position such that the second support member 82 is in a first
position, in which there is a first distance D1 between the
second support member 82 and the first support member 78.
In the deactivated position of the actuating lever 180, a cam
follower (i.e., a roller 206) is in a first position in which the
roller 206 is engaged against the first cam surface 198 of the
pull rod 182 shown in FIG. 9. The roller 206 is biased
upwardly toward the pull rod 182 by a spring 208 and is
coupled to a switch actuator 210 that is configured to
activate a switch 214 to start the motor 34. Specifically,
when the actuating lever 180 is moved to the activated
position (FIGS. 1-3 and 10), the pull rods 182 are in a second
position in which the second support member 82 is moved
toward the first support member 78 such that the second
support member 82 is in a second position. In this second
position of the second support member 82, there is a second
distance D2 that is less than the first distance D1 between the
second support member 82 and the first support member 78.
Because the pivot point 181 and pivot axis PA are both
vertically above the snake axis 26, downward movement of
the actuating lever 180 from the deactivated position to the
activated position causes the pull rods 182 to be moved
rearward from the first position to the second position.

In some embodiments, the pull rods 182 are biased toward
the first position by extension springs 216, shown schemati-
cally in FIGS. 9 and 10, that are coupled to an inner front
portion of the outer housing 16, such that the actuating lever
180 is also biased to the deactivated position. In some
embodiment, the pull rods 182 are biased toward the first
position by compression springs 217, shown schematically
in FIGS. 9 and 10, that are coupled to an inner rear portion
outer housing 16, such that the actuating lever 180 is also
biased to the deactivated position.

In some embodiments, in the second position of the
second support member 82, the second end 150 of the
second support member 82 is in contact with the second end
110 of the first support member 78, such that there is no
distance between them, and thus D2 is equal to zero, as
shown in FIGS. 8 and 15. Also, when the actuating lever 180
is moved to the activated position (FIGS. 1-3 and 10), the
roller 206 is rolled along the first cam surface 198 until the
roller 206 is below the second cam surface 202, as shown in
FIG. 10. As the roller 206 is translated vertically downwards
by the second cam surface 202, the switch actuator 210 is
pushed downwards to activate the switch 214 and thus the
motor 34, assuming the motor enabling switch 36 is in one
of the first or second rotational settings.
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With reference to FIGS. 1-3, the drain cleaning machine
10 also includes a contaminant well 218 arranged below the
clamping mechanism 30 and a drain tube 222 extending
from the contaminant well 218. The contaminant well 218 is
configured to capture grease and contaminants dropped off
the snake or spun off the snake during operation of the drain
cleaning machine 10, and the drain tube 222 is configured to
drain the contaminants from the well 218 to a secure source
where the grease and contaminants can be disposed of. The
grease and contaminants are only able to enter the contami-
nant well 218 through the gap between the first and second
support member 78, 82, as the pilot tube 130 inhibits ingress
or egress of grease and contaminants between the front tube
126 and the contaminant well 218.

The drain cleaning machine 10 is a DC battery powered
drain cleaning machine in which the motor 34 is powered by
a battery or battery pack 226 arranged in a battery compart-
ment 230 (FIG. 3). In the illustrated embodiment, the battery
compartment 230 is sealed by a door 234 (FIG. 1). The door
234 seals and isolates the battery compartment 230 and
battery pack 226 from the contaminated environment,
thereby keeping the battery pack 226 clean and dry. In some
embodiments, in addition to being powered by the battery
226, the drain cleaning machine 10 and the motor 34 can
also be powered by AC power. In alternative embodiments,
the drain cleaning machine 10 and motor 34 can only be
powered by AC power.

When an operator desires to clean a drain or pipe, the
operator ensures that the motor enabling switch 36 is set to
the first or second rotational settings and then passes the
snake through the rear rotation tube 18 until the snake
extends out of the snake outlet tube 22 and is sufficiently
extended into the drain. Once the operator has fed a com-
plete or sufficient length of the snake into the drain, the
operator may wish to spin the snake in order to, for example,
break up clogs within the drain. In order to spin the snake,
the operator moves the actuating lever 180 from the deac-
tivated position to the activated position, which causes the
pilot tube 130 to be pulled by the pull rods 182 toward the
first support member 78.

As the pilot tube 130 moves toward the first support
member 78, the second support member 82 is moved by the
pilot tube 130 from the first position to the second position,
therefore also causing the front tube 126 to move axially
with the second support member 82 along the snake axis 26.
As the second support member 82 moves from the first
position to the second position and the distance decreases
between the first and second support members 78, 82, the
first inclined surfaces 114 and second inclined surfaces 154
of the collets 86 are forced to slide along the inclined
surfaces 106, 146 of the first and second support members
78, 82. The collets 86 are thus forced to move radially
inward against the biasing force of the springs 174, from
their first, disengaged position to their second, engaged
position in which the clamping surfaces 166 of the collets 86
clamp down on the snake.

Movement of the actuating lever 180 to the activated
position also causes the pull rods 182 to translate right as
viewed in FIGS. 9 and 10, such that the roller 206 rolls along
the first cam surface 198 until the roller 206 is below the
second cam surface 202, as shown in FIG. 10. As the roller
206 is translated vertically downwards against the biasing
force of spring 208, the switch actuator 210 is pushed
downwards to activate the switch 214 and thus the motor 34.
Rotation of the motor 34 causes rotation of the rear rotation
tube 18 via the transmission 38, and rotation of the rear
rotation tube 18 causes rotation of the first support member
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78, thus causing the collets 86, the second support member
82, and the front tube 126 to all rotate about the snake axis
26 relative to the inner housing 68 and the pilot tube 130.
Because the collets 86 are clamped on the snake, the snake
is caused to rotate with the collets 86 and cleans out debris
and clogs in the drain. Because the clamping mechanism 30
transforms a pulling force applied by the operator to the
actuating lever 180 into a clamping force of the collets 86,
the operator gains a significant mechanical advantage with
respect to the clamping force applied to the snake, which
allows the snake to have a high output torque to clear clogs
within the drain.

When the operator is satisfied with the cleaning operation,
the operator moves the actuating lever 180 from the second,
activated position back to the first, deactivated position.
Movement of the actuating lever 180 from the second,
activated position to the first, deactivated position causes the
pull rod 182 to translate left (as viewed in FIGS. 9 and 10)
until the first cam surface 198 is arranged above the roller
206. Thus, the spring 208 biases the roller 206 upwardly
until the roller 206 rolls back onto the first cam surface 198.
The switch actuator 210 is moved to a position in which the
switch actuator 210 no longer activates the switch 214, and
thus the motor 34 is deactivated. Movement of the actuating
lever 180 from the second, activated position to the first,
deactivated position also causes the pilot tube 130 to be
pushed by the pull rods 182 away the first support member
78.

As the pilot tube 130 moves away from the first support
member 78, the springs 174 between the collets 86 force the
collets 86 radially outward from their second, engaged
position, to their first, disengaged positions where the collets
86 are no longer engaged on the snake. As the springs 174
push the collets 86 radially outward, the second inclined
surfaces 154 of the collets push the second support member
82 away from the first support member 78 until the second
support member 82 is in the first position, therefore also
causing the front tube 126 to move axially with the second
support member 82. Thus, the operator is then able to
remove the snake from the drain cleaning machine 10.

FIGS. 11 and 12 illustrate a cleaning head 238 configured
to be coupled to a snake 242 to assist in cleaning a drain 246
during a drain cleaning operation. The cleaning head 238
may also be referred to as a spring head. In the illustrated
embodiment, the cleaning head 238 is removably attachable
to the snake 242, but in other embodiments, the cleaning
head 238 may be a permanent fixture of the snake 242. The
cleaning head 238 includes a coupling end 250) that couples
to a front end 254 of the snake 242 that first enters an
opening 256 of the drain 246, such that the cleaning head
238 is coupled for rotation with the snake 242. The cleaning
head 238 also includes a tip end 258 configured to bore
through a clog 262 in the drain 246. The cleaning head 238
further includes a plurality of springs 266 arranged between
the coupling end 250 and the tip end 258. Each spring 266
may be, for example, a coiled compression spring. The
springs 266 are biased away from the snake axis 26. As such,
in a neutral state, each spring 266 is curved (e.g., bowed)
away from the other spring 266. In the illustrated embodi-
ment, the cleaning head 238 includes two springs 266. The
springs 266 are spaced 180 degrees apart. In other embodi-
ments, the cleaning head 238 may include a single spring or
more than two springs. For example, the cleaning head 238
may include three springs spaced 120 degrees apart, four
springs spaced 90 degrees apart, etc. In still other embodi-
ments, instead of springs 266, a sheet of spring steel could
be used.
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In operation and with reference to FIG. 12, the coupling
end 250 of the cleaning head 238 is coupled to the front end
254 of the snake 242, proximate the opening 256 of the drain
246. The springs 266 are pushed toward the snake axis 26
and the cleaning head 238 is then inserted into the drain 246.
Once the cleaning head 238 is inside the drain 246, the
springs 266 are allowed to rebound away from the snake axis
26 and into contact with inner walls 270 of the drain 246.
The snake 242 is then rotated by the drain cleaning machine
10 about the snake axis 26, as described above. As the snake
242 rotates, the cleaning head 238 rotates with the snake 242
about the snake axis 26, causing the springs 266 to scrape
against the inner walls 270 of the drain 246 and the tip end
258 to bore through the clog 262 in the drain 246.

The cleaning head 238 provides an advantage over using
the snake 242 alone to clean the drain 246, because the
springs 266 of the cleaning head 238, due to their resilient
nature, are forced to be in contact with the inner walls 270
of'the drain 246. While FIG. 12 illustrates the drain-cleaning
machine 10 being used to rotate the snake 242 and cleaning
head 238 about the snake axis 26, the cleaning head 238
could be used with any drain cleaning machine configured to
rotate a snake or cable.

As shown in FIG. 13, a first front seal 274 is arranged
between the outer housing 16 and the front tube 126, such
that grease and contaminants are inhibited from moving
from the snake exit tube 22 to an area between the front tube
126 and the pilot tube 130, thereby inhibiting contamination
of the first and second front bushings 132, 134. Similarly, a
second front seal 278 is arranged between the outer housing
16 and the pilot tube 130, such that grease and contaminants
are inhibited from moving from the contaminant well 218 to
an area between the front tube 126 and the pilot tube 130,
thereby inhibiting contamination of the first and second
bushings 132, 134. As also shown in FIG. 13, the snake
outlet tube 22 is a wear tube formed of hardened steel that
receives the abrasive contact of the snake as the snake
rotates and moves along the snake axis 26, in order to inhibit
the snake from contacting or damaging the outer housing 16,
which is formed of aluminum.

As shown in FIG. 14, a rear seal 278 is arranged between
the outer housing 16 and the rear rotation tube 18, such that
grease and contaminants are inhibited from moving from the
rear rotation tube 18 to an area between the rear rotation tube
18 and the outer housing 16, thereby inhibiting contamina-
tion of the first rear bushing 70. As also shown in FIG. 14,
a snake entrance coupling 282 is coupled to the outer
housing 16 via a quick-connect assembly 286. Specifically,
the quick-connect assembly 286 includes a threaded fastener
290 threaded into a bore 294 of the snake entrance coupling
282. A plunger 298 is arranged within a bore 300 in the
fastener 290, moveable with respect to the fastener 290, and
biased into a bore 302 in the outer housing 16 by a
compression spring 306 that is also arranged in the bore 300
of the fastener 290. When the operator desires to quickly
remove the snake entrance coupling 282 from the outer
housing 16, the operator simply pulls upward on a graspable
knob 310 that is coupled to the plunger 298, thereby pulling
the plunger 298 upward, against the biasing force of spring
306 and out of the bore 302 of the outer housing 16. The
operator may then axially slide the snake entrance coupling
282 off the outer housing 16.

FIG. 15 illustrates another embodiment of the pull rods
182, connecting arms 186, first cam surface 198, and second
cam surface 202.

As shown in FIG. 16, a locking member 314 is coupled to
the outer housing 16 and is used to lock the actuating lever
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180 in a carry position, in which the actuating lever 180 is
horizontal or nearly horizontal. In some embodiments, the
carry position of the actuating lever 180 may be identical to
the second, activated position of the actuating lever 180, or
very close thereto. In the illustrated embodiment, the locking
member 314 is a spring-loaded U-Loop. Specifically, the
locking member 314 includes a locking end 318 and an
opposite biased end 322 that is biased in a direction parallel
to the pivot axis PA away from the outer housing 16 by a
compression spring 326. The locking member 314 is
arranged through a bore 330 in the outer housing 16, which
thereby allows the locking member 314 to pivot between a
first position, in which the locking member 314 is caught by
a recess 334 of the outer housing 16, and a second position,
in which the locking member 314 is moved out of the recess
334.

When the operator desires to move the actuating lever 180
to the carry position, the operator first sets the motor
enabling switch 36 to the “off” position, then moves the
actuating lever 180 to the carry position. Thus, even though
the roller 206 is translated vertically downwards by the
second cam surface 202 and the switch actuator 210 is
pushed downwards to activate the switch 214, because the
motor enabling switch 36 is in the “off” positon, the motor
34 is not activated, which makes the drain cleaning machine
10 safer to carry. Then, when the locking member 314 is
pivoted out of the recess 334 to the second position, the
compression spring 326 biases the biased end 322 even
further from the outer housing 16 than in the first position of
the locking member 314, such that the locking end 318 is
received in a bore 338 of the actuating lever 180, thereby
inhibiting the actuating lever 180 from moving away from
the outer housing 16. Now, the operator is free to grasp the
operating lever 180 to carry the drain cleaning machine 10
at a worksite.

When the operator is done transporting the drain cleaning
machine 10 and desires to use the drain cleaning machine 10
again, the operator first pulls the locking end 318 out of the
bore 338 of the actuating lever 180, against the biasing force
exerted on the biased end 322 by the compression spring
326, then rotates the locking member 314 back into the first
position, where the locking member 314 is caught in the
recess 334. The actuating lever 180 is then moved from the
carrying position back to the first, deactivated position.
Subsequently, the operator switches the motor enabling
switch 36 back to the first or second rotational settings. The
operator is now able to operate the drain cleaning machine
10 as described above.

As shown in FIGS. 16-18, the actuating lever 180
includes a handle part 342 and a linkage part 346 coupled to
the handle part 342 via a clamping assembly 350. The
linkage part 346 is coupled to the connecting arms 186, such
that the connecting arms 186 rotate with the linkage part 346
about the pivot axis PA. The handle part 342 includes a first
plurality of splines 354 and the linkage part 346 includes a
second set of splines 358 configured to engage with the first
splines 354 in a plurality of rotational positions, as explained
in further detail below.

With reference to FIG. 18, the clamping assembly 350)
includes a threaded cam rod 362 that extends through an
unthreaded bore 366 in the handle part 342 and is threaded
into a threaded bore 370 in the linkage part 346. In some
embodiments, the threaded cam rod 362 and/or the bore 370
may not be threaded. For example, the bore 370 may be a
straight (i.e., unthreaded) hole, and a shoulder bolt or other
fastener may pass through the bore 370 to connect to the cam
rod 362. The threaded cam rod 362 defines a shaft axis SA.
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A cylindrical member 374 is coupled to the threaded cam rod
362, such that rotation of the cylinder member 374 causes
the threaded cam rod 362 to thread or unthread into the
threaded bore 370 of the linkage part 346. A clamp handle
378 is coupled to the cylindrical member 374 and is rotatable
with respect thereto. The clamp handle 378 includes a
graspable lip 382. A clamp member 386 is arranged between
the clamp handle 378 and the handle part 342 is co-rotatable
with the clamp handle 378 due to mating cam surfaces 390,
394 (FIG. 18) on the clamp member 386 and clamp handle
378, respectively.

In operation, the rotational position of the handle part 342
can be adjusted with respect to the linkage part 346 in the
following manner. Such adjustment allows the drain clean-
ing machine 10 to operate with different sizes (e.g., diam-
eters) of drain snakes, such as a % inch diameter snake and
a 74 inch diameter snake. In the position shown in FIG. 18,
the clamp assembly 350 provides compression to the handle
part 342 to maintain the handle in a locked position. First,
the operator grasps the lip 382 of the clamp handle 378 and
rotates it from a first position shown in FIGS. 1, 2 and 16,
to a second position, in which the lip 382 is roughly
perpendicular to the shaft axis SA. Next, while continuing to
hold the lip 382, the operator rotates the clamp handle 378
about the shaft axis SA, thus causing the clamp member 386,
the cylindrical member 374 and threaded shaft 362 to rotate
as well, thereby causing the threaded cam rod 362 to begin
unthreading from the threaded bore 370 of the linkage part
346. As the threaded cam rod 362 unthreads from the
threaded bore 370, the clamp handle 378 moves away from
the handle part 342 until there is no more compression
between the handle part 342 and the clamp assembly 350.
The clamp handle part 342 can then be rotated until there is
a sufficient distance that the clamp member 374 and the
handle part 342 can both be pulled away from the linkage
part 346.

Once the handle part 342 is pulled away from the linkage
part 346, the handle part 342 can be rotated with respect to
the linkage part 346 about the shaft axis SA. If the operator
is using a large-diameter snake with the drain cleaning
machine 10, the operator will elect to rotate the handle part
342 toward the outer housing 16 with respect to the linkage
part 346. Subsequently, the operator will rotate the handle
part 342 to thread the threaded shaft 362 into the threaded
bore 370 of the linkage part 346, causing the clamp member
374 to force the handle part 342 against the linkage part 346
and the first set of splines 354 to reengage with the second
set of splines 358, locking the linkage part 346 for pivoting
movement with respect to the handle part 342, except in this
new position of the handle part 342, the deactivated position
of the actuating lever 180 is now closer to the outer housing
16.

In the above example, because the operator is using a
relatively large-diameter snake with the drain cleaning
machine 10, the operator needs less pivotal motion of the
actuating lever 180 about the pivot axis PA to move the
actuating lever 180 into the activated position, because the
collets 86 clamp on the large-diameter snake sooner than if
a relatively small-diameter snake were being used. Because
the operator has been able to rotationally adjust the handle
part 342 with respect to the linkage part 346, this reduced
pivotal motion takes place closer to the outer housing 16. In
contrast, if the handle part 342 were not able to be rotation-
ally adjusted with respect to the linkage part 346, or if the
actuating lever 180 was formed as a single unitary member,
the activated position of actuating lever 180 could be nearly
vertical when the collets 86 engaged a large-diameter snake.
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In some embodiments, as shown in FIG. 19, the drain
cleaning machine 10 may include a rubber grommet 398
disposed within a recess. The recess may be positioned on
the frame 14, the outer housing 16, or the inner housing 68.
The grommet 398 is configured to receive a pin key that may
be used to separate adjacent drain cleaning snakes. The pin
key may be removed from the grommet 398 and inserted
into a drain cleaning snake coupling to release one drain
cleaning snake from another drain cleaning snake. A user
may then place the pin key back in the grommet 398 for
storage until the pin key is needed again. Various features
and advantages are set forth in the following claims.

What is claimed is:

1. A drain cleaning machine comprising:

a snake inlet tube defining a snake axis;

a clamping mechanism including

a first support member supported by the snake inlet
tube, the first support member having an inclined
surface,

a second support member having an inclined surface,
the second support member movable along the snake
axis between a first position in which a first distance
is defined between the first support member and the
second support member, and a second position in
which a second distance is defined between the first
support member and the second support member,
wherein the second distance is less than the first
distance, and

a plurality of collets supported by the first and second
support members, each of the plurality of collets
having a first inclined surface engaged against the
inclined surface of the first support member and a
second inclined surface engaged against the inclined
surface of the second support member, wherein when
the second support member is in the first position,
each collet is in a disengaged position, and wherein
in response to the second support member moving
from the first position to the second position, each of
the collets is moved from the disengaged position to
an engaged position, in which each collet is closer to
the snake axis than when in the disengaged position;

a motor switchable between a deactivated state and an

activated state in which the motor is configured to

rotate the clamping mechanism about the snake axis;

an actuating lever supported by the snake inlet tube and
operable to move the second support member from the
first position to the second position, the actuating lever
moveable between a deactivated position, in which the
second support member is moved to the first position,
and an activated position, in which the second support
member is moved to the second position.

2. The drain cleaning machine of claim 1, wherein the
motor is deactivated when the actuating lever is in the
deactivated position, and wherein the motor is activated
when the actuating lever is in the activated position.

3. The drain cleaning machine of claim 1, further com-
prising a spring arranged between each pair of adjacent
collets, each of the springs respectively biasing the plurality
collets toward the disengaged positions.

4. The drain cleaning machine of claim 1, wherein the
plurality of collets includes three collets.

5. The drain cleaning machine of claim 1, wherein the
inclined surfaces of the first and second support members
are frustoconical.

6. The drain cleaning machine of claim 5, wherein the first
and second inclined surfaces of each collet are partially
frustoconical.
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7. The drain cleaning machine of claim 1, further com-
prising a front tube coaxial with the snake axis, the front tube
defining a snake outlet.

8. The drain cleaning machine of claim 7, wherein the
snake inlet tube supports the first support member and the
front tube supports the second support member.

9. The drain cleaning machine of claim 8, wherein the
front tube is coupled to the actuating lever through a pull
rod, and wherein as the actuating lever moves from the
deactivated position to the activated position, the pull rod
moves the front tube towards the snake inlet tube.

10. The drain cleaning machine of claim 7, further com-
prising a snake outlet tube adjacent the snake outlet, wherein
the snake outlet tube is formed of hardened steel.

11. The drain cleaning machine of claim 1, wherein each
collet includes a curvilinear clamping surface configured to
clamp a snake when in the engaged position.

12. The drain cleaning machine of claim 1, further com-
prising a snake partially received within the snake inlet tube
and a cleaning head coupled to the snake, the cleaning head
including a plurality of springs biased and curved away from
the snake axis.

13. The drain cleaning machine of claim 1, wherein the
actuating lever is lockable in a carry position.

14. The drain cleaning machine of claim 13, further
comprising a U-shaped locking member having an end
received in a bore of the actuating lever to inhibit movement
of the actuating lever when in the carry position.

15. The drain cleaning machine of claim 1, further com-
prising one or more carry loops.

16. The drain cleaning machine of claim 1, further com-
prising grommet configured to receive a pin key that is used
to separate adjacent drain cleaning snakes.

17. A drain cleaning machine comprising:

a motor defining a motor axis;

a snake inlet tube defining a snake axis, the snake inlet

tube configured to rotate about the snake axis;

a snake outlet tube coaxial with the snake axis, the snake

outlet tube defining a snake outlet;

an actuating lever supported by the snake inlet tube, the

actuating lever operable to move the snake outlet tube
relative to the snake inlet tube and to selectively
activate the motor; and

a transmission to transfer rotation from the motor to the

snake inlet tube, the transmission including,

an output shaft extending from the motor, the output
shaft rotatably driven by the motor,

a first gear coupled to the output shaft for co-rotation
therewith, and

a second gear coupled to the snake inlet tube for
co-rotation therewith, the second gear engaged with
the first gear to receive rotation from the first gear;

wherein the motor axis is perpendicular to the snake
axis.

18. The drain cleaning machine of claim 17, further
comprising a clamping mechanism supported by the snake
inlet tube, the clamping mechanism configured to engage a
drain cleaning snake to transfer rotation to the drain cleaning
snake.
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19. The drain cleaning machine of claim 17, wherein the
first gear is a first bevel gear and the second gear is a second
bevel gear.

20. The drain cleaning machine of claim 17, wherein the
transmission further includes a planetary transmission por-
tion.

21. The drain cleaning machine of claim 17, wherein the
second gear is secured to the snake inlet tube.

22. The drain cleaning machine of claim 17, wherein the
motor and the transmission are positioned beneath the snake
inlet tube along the motor axis.

23. A drain cleaning machine comprising:

a first tube defining a snake axis;

a second tube coaxial with the first tube;

a clamping mechanism supported by the first and second
tubes, the clamping mechanism configured to selec-
tively engage a drain cleaning snake extending through
the first and second tubes;

a motor operable to selectively rotate the clamping
mechanism about the snake axis;

a switch coupled to the motor and operable to change the
motor between a deactivated state and an activated
state;

a cam follower moveable between a deactivated position,
in which the motor is not activated by the switch, and
an activated position, in which the motor is activated by
the switch;

an actuating lever moveable between a first position, in
which the clamping mechanism does not engage the
drain cleaning snake, and a second position, in which
the clamping mechanism engages the drain cleaning
snake; and

a pull rod including a first end coupled to the second tube
and a second end coupled to the actuating lever, the
second end defining a cam;

wherein in response to the actuating lever moving from
the first position to the second position, the cam
engages the cam follower to move the cam follower
from the deactivated position to the activated position.

24. The drain cleaning machine of claim 23, wherein the
cam follower is biased to the deactivated position.

25. The drain cleaning machine of claim 23, wherein the
cam includes a first cam surface and a second cam surface
that is offset from the first cam surface.

26. The drain cleaning machine of claim 25, wherein the
cam follower contacts the first cam surface when in the
deactivated position and contacts the second cam surface
when in the activated position.

27. The drain cleaning machine of claim 23, wherein the
cam follower includes a roller.

28. The drain cleaning machine of claim 23, wherein the
pull rod is a first pull rod and the drain cleaning machine
further comprises a second pull rod on a diametrically
opposite side of the first and second tubes from the first pull
rod.



